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Background: The hip trial aimed to assess clinical effectiveness, economic and psychosocial costs, and
benefits of ultrasound imaging (US) compared with conventional clinical assessment alone to guide the
management of infants with neonatal hip instability.
Objective: To report on psychosocial consequences for mothers and the developing mother-child
relationship of US, and associations between abduction splinting and maternal psychosocial distress.
Design: Multicentre randomised controlled trial.
Setting: Thirty three hospitals in the United Kingdom and Ireland.
Participants, interventions: A total of 629 infants with neonatal hip instability randomised to US
examination or clinical assessment alone before treatment decision. Questionnaires were completed by
561 (89%) mothers at 8 weeks and 494 (79%) at 1 year.
Main outcome measures: Anxiety, postnatal depression, parenting stress assessed by standardised
questionnaires. Maternal concerns about hip problems were assessed using the Infant hip worries
inventory.
Results: At 8 weeks, there were no differences between US and non-US groups of the trial in maternal
anxiety (mean difference (MD)21.2, 95% confidence interval (CI)23.2 to 0.8), depression (MD 0.0, 95%
CI 20.7 to 0.8), parenting stress (MD 21.2, 95% CI 22.8 to 0.4), or other measures. The same pattern
was evident at 1 year. In an explanatory analysis, early splinting was associated with increased anxiety at
8 weeks (MD 3.8, 95% CI 1.7 to 5.9) and increased level of hip worries at 8 weeks (MD 6.8, 95% CI 5.6
to 7.9) and 1 year (MD 1.3, 95% CI 0.3 to 2.4).
Conclusions: Although early splinting is associated with maternal anxieties, US is not associated with any
increase or reduction in psychosocial effects on mothers. Together with the clinical findings, this suggests
that the use of US allows reduction in splinting rates without increased risk of adverse clinical or
psychosocial outcomes.

D
ecisions about the implementation of health care
policies for children should be informed by good
evidence about their effects. Such effects may include

clinical outcomes for the children, economic implications for
the health services, and consequences for the principal
caregivers in terms of costs to the families and psychosocial
effects on the mothers. If the clinical effects are positive but
the magnitude of the benefit is moderate or small, the non-
clinical effects may be of greater potential importance to
policy making and implementation. We compare the psycho-
social consequences for mothers of different policies for the
management of hip instability in infants who participated in
a randomised controlled trial of ultrasound imaging—the hip
trial.
In the United Kingdom, it is recommended that all

newborn infants receive a clinical screening examination of
their hips shortly after birth and at 6–8 weeks of age. This
examination is to identify infants with neonatal hip
instability (NHI) who are considered to be at increased risk
of subsequent hip displacement and developmental dysplasia
of the hip (DDH).1 2 NHI is one of the most commonly
diagnosed conditions that parents of a newborn baby may
face.3 4 It usually resolves without treatment during the first
weeks of life. However, abnormalities may persist in some
babies and, unless treated early with abduction splinting,
may result in hip displacement in later childhood when

surgical treatment is associated with a poorer outcome,
especially if initiated after walking age. Although most
children with NHI are not at increased risk of hip displace-
ment, in practice it is difficult to identify those who are. Thus
some receive unnecessary treatment with abduction splinting
with the possibility of iatrogenic risks for the child and
psychosocial consequences for the family.5 Given this
uncertainty,6 there has been increasing use of ultrasound
imaging to guide the management of babies who on clinical
screening are judged to have NHI.7 However, until recently,
evidence to support this policy was limited to one small single
centre randomised clinical trial,8 which did not address
outcomes relevant to psychosocial consequences for parents.
The aim of the hip trial was to reliably assess the clinical,
psychosocial, and cost effectiveness of ultrasound imaging in
this context. The methods and results for the study of clinical
effectiveness and hospital costs have been detailed else-
where,9 and are therefore only summarised briefly in the
summary box.
The psychosocial consequences for mothers of these

policies are potentially important in the management of
NHI. Firstly, this condition is usually identified during the

Abbreviations: DDH, developmental dysplasia of the hip; EPDS,
Edinburgh postnatal depression scale; NHI, neonatal hip instability; PSI,
parenting stress index; STAI, Spielberger state-trait anxiety inventory
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first few days of life, presenting mothers with additional
stress at a time of a major life event. Secondly, although we
could find no published studies reporting the psychosocial
effects of NHI, some studies suggest that infant disorders
may increase maternal anxiety, postnatal depression, and
marital difficulties,10 11 whereas other studies suggest that
these reactions may be mediated by social factors rather than
medical problems.12 13 Where adverse maternal reactions
occur, these may in turn have longer term effects on the
emerging relationship between mother and child, for
example by affecting the mother’s enjoyment of the baby,
and the eventual quality of attachment.14 Moreover, chronic
physical conditions in childhood,15 16 including surgically
treated DDH,17 may increase the risk of childhood beha-
vioural disorders, possibly through the mechanism of
adversely influencing early mother-child interactions.
Finally, parental experiences commonly reported to steps
(a UK based charity offering support to parents of children
with lower limb abnormalities, including NHI and DDH18)
suggest that diagnosis and, particularly, treatment of NHI
may place great stress on some mothers. Concerns include
anxiety about the future and practical difficulties when
managing a newborn baby in a splint appliance, which may
cause the baby to be irritable and hard to feed, cuddle, bathe,
and transport. Thus the splint treatment, as well as the
condition itself, may have adverse effects on the mother-child
relationship, but these have not been systematically investi-
gated.
It was recognised at the outset of the hip trial that policies

about ultrasound imaging in this context may lead to either
beneficial or harmful psychosocial consequences for mothers,
mediated in different ways. On the one hand, imaging may
reduce maternal distress, because of the resulting reduction
in splint treatment rates, or because ultrasound may reassure
mothers that decisions about management of suspected

instability had been made using the ‘‘best’’ technology. This
could be reassuring for mothers who were told the
ultrasound was normal, as well as to those whose babies
were treated. On the other hand, a potential delay in making
a management decision while waiting for ultrasound
imaging to be undertaken may lead to increased maternal
anxiety. Finally, for other mothers, the decision to leave the
child untreated—even if informed by ultrasound imaging—
may increase maternal anxiety. Treatment with abduction
splinting, although stressful, may nevertheless reassure
mothers that everything possible is being done.
In the light of this complex set of possible effects, this

paper addresses two main questions. Firstly, are there
beneficial or harmful effects of a policy of ultrasound
imaging on maternal distress and perceptions of difficulties
in the mother-infant relationship? Secondly, what mechan-
isms may be associated with maternal distress in the context
of the hip trial? Specifically we wished to explore whether
early treatment with abduction splinting is associated with
higher levels of maternal distress, and with difficulties in the
mother-child relationship, both in the early weeks and by
1 year of age.

METHODS
Approval was obtained from local research ethics committees
for all participating centres. We requested that all mothers
who consented to participate in the trial be given a brief
questionnaire by local clinicians at trial entry. In the course of
the trial, it became clear that local clinicians were giving the
first questionnaire to mothers to complete at various times
before and after randomisation and treatment. Information
from these questionnaires did not therefore provide informa-
tion at baseline consistently, and is not presented.
A total of 629 babies with clinically detected NHI were

randomised to a policy of ultrasound imaging versus
conventional clinical assessment alone, which all babies
received. Mothers were asked to complete postal question-
naires when their baby was aged 8 weeks and 1 year. Non-
responders were sent two further reminders, including one
from steps.

Development of outcome measures for the study
Pilot interviews were carried out with parents whose infants
were at various stages in the management of hip problems,
with clinicians in a specialist outpatient clinic, and with
steps to identify issues of most concern to parents of babies
with NHI. Parental concerns included feeling shocked, sad, or
anxious about the baby, and about possible surgical treat-
ment or disability; feeling anxious before each hospital visit,
or feeling that support or information had been inadequate.
Mothers of babies treated with abduction splinting reported

Table 1 Outcome measures and timing of
administration of measures

Scale (number of items) 8 weeks 1 year

EPDS (9) ! !
PSI ! !
PSI subscales

Child moody (5) ! !
Mother sense of competence
(11)

! !

Sense of attachment (5) ! !
Spouse problems (6) !
Child seen as rewarding (6) !

Infant hip worries inventory (12) !
(items 1–11)*

! (items 1, 2, 8, 9,
10,12)

Items of the infant hip worries inventory:
1. I feel upset when people ask me about my baby’s hips
2. I worry that I might do something to hurt my baby’s hips
3. I feel upset when I look at my baby
4. I find it difficult to feed my baby
5. I find it difficult to cuddle my baby
6. I find it difficult to wash my baby
7. I worry about whether my baby is comfortable
8. I worry before each hospital visit related to my baby’s hip
9. I worry about the effect the hip instability might have on my baby in

the future
10. I was very upset when I was first told that my baby had an unstable

hip
11. In the last 8 weeks, I have had helpful people to turn to about my

baby’s hip problem
12. I worry about my child’s walking.

Responses scored on five point scale from 5 (strongly agree) to 1 (strongly
disagree).
*Item 11 reverse scored; omitted from analysis because of low correlation
with other items.
EPDS, Edinburgh postnatal depression scale; PSI, parenting stress index.

N = 629

Non US
n = 315

US
n = 314

8 weeks
n = 282

90%

1 year
n = 243

77%

8 weeks
n = 279

89%

1 year
n = 251

80%

Figure 1 Response rates to psychosocial questionnaires by allocation at
8 weeks and 1 year. US, Infant randomised to ultrasound examination;
non US, infant had clinical assessment only.
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feelings of incompetence as a parent, as well as practical
difficulties with feeding, bathing, and transportation. Some
mothers worried that their baby was uncomfortable and
fractious because of the splint. Many had concerns related to
their relationship with the baby. For example, some found it
very upsetting to see their baby in a splint, others were sad
that the splint prevented them from easily cuddling, bathing,
and enjoying the baby during the early months of life. This
pilot work guided our outcome measures. Standardised
instruments were used where available.

Parenting stress
To assess mothers’ feelings of attachment to the baby, sense
of competence as a parent, and perception of the baby as
‘‘moody’’, we used the relevant subscales of the parenting
stress index (PSI19) at 8 weeks and 1 year. This is widely used
and has extensive data on reliability and validity. It was
developed for assessing stress in the parent-child relationship
in clinical settings, in the context of childhood illness and
disability.20–22 The ‘‘total’’ score used here represents the sum
of the subscales administered at each time point, which are
detailed in table 1. At 1 year we also assessed mothers’ views
of the marital relationship, and explored further aspects of
the attachment relationship, by asking about how rewarding
the mother found the child, using two further scales of the
PSI. These two scales were introduced at 1 year for a number
of reasons. Firstly, we did not want to overburden mothers at
8 weeks. Secondly, the questions in the ‘‘child rewarding’’
scale were not appropriate to a neonate. Thirdly, we felt that
any long lasting effects of hip problems on the marital
relationship would be more likely to be identified at 1 year,
rather than 8 weeks.

Maternal anxiety
This was assessed at 8 weeks and 1 year of age using the six
item short form of the ‘‘state’’ part of the Spielberger state-
trait anxiety inventory (STAI).23 This instrument has been
used widely in studies of health screening, is reliable and well
validated, and correlates (r = 0.9) very highly with the full
form of the STAI (score range 20–80, normative mean 35,
clinical range .4220).

Maternal depression
This was assessed at 8 weeks and 1 year using the Edinburgh
postnatal depression scale (EPDS24), a widely used and well-
validated 10-item questionnaire for detecting depression in
the postnatal period. Although originally developed for face
to face use, it has been validated for postal administration in
large community studies25 26 and for use outside the postnatal
period, with one year olds.27 The score range is 0–30, and a
range of cut offs have been used for different purposes,
including 12/13 to detect clinical depression in many large
screening studies, as well as a lower cut off of 9/10 in
others.28 29 We omitted one question about self harm that we
felt was inappropriate for a postally administered question-
naire in this context. Other studies have found little effect on
rates of depression with this item omitted.30 Moreover, given
that the aim of the present study is to compare two rando-
mised groups, rather than make comparisons with other
samples, the omission of an item would not greatly affect
interpretation of the results, and to aid interpretation, we
analysed the EPDS by continuous scores, rather than cut offs.

Hip worries
These were assessed at 8 weeks and 1 year using a set of 12
hip specific questions (the infant hip worries inventory),
which we devised to directly reflect maternal concerns
reported in the pilot interviews. The inventory was refined
after piloting with mothers of babies with NHI, and after
consultation with steps. As item 11, which asks about social
support at 8 weeks, performed poorly in reliability analyses,
we report 8 week data for the hip worries inventory with item
11 omitted. This item was not administered at 1 year. At
1 year, we also omitted items on splinting, as few babies
undergo treatment at this age, and added one question
asking mothers if they worried about their baby’s walking.
There were 10 items at 8 weeks, and six at 1 year included in
the analysis, as detailed in table 1. Each answer was scored
from 1 (least upset or worried) to 5 (most upset or worried).
The scale has high internal consistency (a = 0.83 at 8 weeks
and 0.85 at 1 year), and high stability over time (r = 0.58,
between 8 weeks and 1 year), and hence we summarised the
item scores to give a total inventory score. In all ques-
tionnaires, higher scores represent more distress.

Table 2 Characteristics of mothers and babies by random allocation

Random allocation

Ultrasound
(n = 282)

No ultrasound
(n = 279)

Marital status
Married/cohabiting 219 (77.7) 223 (79.9)
Widowed/divorced/single 25 (8.9) 24 (8.6)
Not known 38 (13.5) 32 (11.5)

Profession of mother
Non-manual 154 (54.6) 157 (56.3)
Manual 34 (12.1) 38 (13.6)
Other 53 (18.8) 48 (17.2)
Not known 41 (14.5) 36 (12.9)

Maternal age (years)*` 29.6 (5.6) 29.0 (5.6)
Age of baby at trial entry (day)�� 4.0 (1.0–18.3) 6.0 (1.0–20.0)
Sex of baby, female 199 (70.6) 203 (72.8)
Birth weight (g)*1 3419 (495) 3369 (552)
Gestational age at delivery (weeks)*� 39.6 (1.5) 39.5 (1.6)
Bilateral abnormality 85 (30.1) 95 (34.1)
Clinical diagnosis at trial entry dislocatable or worse 162 (57.4) 168 (60.2)
Clinical suspicion at trial entry sufficient to warrant early
prophylactic splinting

86 (30.5) 80 (28.7)

Values are number (%) unless otherwise stated.
*Values are mean (SD).
�Values are median (interquartile range).
`n = 271, 266; �n = 282, 279; 1n= 282, 278.
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Statistical methods
The sample size for the psychosocial outcomes was based on
the power calculations for the clinical outcomes.9 In the first
set of analyses presented in this paper, we compared
psychosocial outcomes in the ultrasound and non-ultrasound
arms of the trial on an ‘‘intention to treat’’ basis. Scores are
summarised as mean (SD), and comparisons made using 95%
confidence intervals (CIs) for difference in means. Binary
data are presented as numbers, percentages, and relative
risks (RRs), also with 95% CIs. Statistical significance
was tested using t tests or x2 tests, as appropriate. The
Breslow-Day interaction test was used to examine whether
the effect of a policy of ultrasound imaging on maternal
anxiety was modified by whether or not the baby’s hips
were treated.
The second set of analyses presented here was explanatory,

examining associations between psychosocial scores and
early splinting, regardless of random allocation. For this
analysis, we excluded at 8 weeks babies who started surgical
treatment or had double nappies only in the first 8 weeks (n
= 16), and at 1 year, we additionally excluded babies in
whom abduction splinting or surgery had been initiated
between 8 weeks and 1 year (n = 48). This allowed us to
look at associations with early splinting per se excluding the
possible effects of other or later treatments. These data were
analysed using t tests, with multiple regression to take
account of potential confounding variables.

RESULTS
Response rates
Postal questionnaires were returned by 89% of mothers at
8 weeks and 79% at 1 year (fig 1). The responders for the
psychosocial study were comparable to those in the trial as a
whole.

Intention to treat analysis
The two randomised groups in this study were comparable in
terms of important maternal and baby characteristics
(table 2). Although at 8 weeks there were consistent trends
towards less maternal stress in the ultrasound compared with
the non-ultrasound group, none of these differences were
significant for any of the psychosocial outcomes (table 3).
The average scores for many of the outcomes were lower at
1 year than at 8 weeks, but did not differ by randomised
group, and there were no suggestions of any consistent
trends (table 4). There was no evidence that splint treatment
of the babies modified the effect of the ultrasound policy on
clinical levels of maternal anxiety (interaction x2 = 0.045,
p = 0.848).

Explanatory analysis
Splinted and non-splinted groups were comparable in terms
of social class, maternal age, marital status, birth weight, and
gestational age. Splinting and maternal distress at 8 weeks
were significantly associated (table 5). Mothers whose babies

Table 3 Psychosocial scores at 8 weeks by random allocation

Random allocation

Ultrasound No ultrasound

N % N % p Value RR 95% CI

Anxiety in clinical range 72/281 26 78/274 28 0.45 0.90 0.68 to 1.18

No Mean SD No Mean SD p Value MD 95% CI

Anxiety scale (STAI) 281 34.5 11.8 274 35.6 12.2 0.26 21.2 23.2 to 0.8
Depression (EPDS) 279 7.5 4.4 277 7.4 4.7 0.95 0.0 20.7 to 0.8
Parenting stress total (PSI) 272 41.4 8.8 266 42.6 10.3 0.15 21.2 22.8 to 0.4
PSI sense competence 279 22.4 5.6 273 22.9 6.6 0.34 20.5 21.5 to 0.5
PSI attachment 279 9.5 2.5 273 9.7 2.7 0.41 20.2 20.6 to 0.3
PSI child moody 273 9.5 3.1 276 9.8 3.2 0.29 20.3 20.8 to 0.3
Hip worries inventory 280 26.1 7.2 277 27.1 7.2 0.09 21.0 22.2 to 0.2

MD, Mean difference; RR, relative rate; CI, confidence interval; EPDS, Edinburgh postnatal depression scale; PSI, parenting stress index; STAI, Spielberger state-
trait anxiety inventory.

Table 4 Psychosocial scores at 1 year by random allocation

Random allocation

Ultrasound No ultrasound

N % N % p Value RR 95% CI

Anxiety in clinical range 54/234 23 62/243 26 0.53 0.90 0.66 to 1.24

No Mean SD No Mean SD p Value MD 95% CI

Anxiety scale (STAI) 234 34.0 11.4 243 34.3 10.9 0.75 20.3 22.3 to 1.7
Depression (EPDS) 238 7.0 5.1 243 6.8 4.7 0.79 0.1 20.8 to 1.0
Parenting stress total (PSI) 211 66.4 12.8 219 66.1 13.2 0.85 0.2 22.2 to 2.7
PSI sense competence 234 22.7 5.7 242 22.6 5.7 0.77 0.2 20.9 to 1.2
PSI attachment 234 10.8 2.9 241 10.2 2.8 0.05 0.5 0.0 to 1.0
PSI child moody 237 8.7 2.7 245 8.7 2.7 0.92 0.0 20.5 to 0.5
PSI child rewarding 235 8.6 2.4 247 8.8 2.6 0.62 20.1 20.6 to 0.3
PSI spouse 224 15.7 4.5 233 15.9 4.6 0.56 20.3 21.1 to 0.6
Hip worries inventory 238 18.2 5.2 250 18.2 5.4 0.98 0.0 20.9 to 1.0

MD, Mean difference; RR, relative rate; CI, confidence interval; EPDS, Edinburgh postnatal depression scale; PSI, parenting stress index; STAI, Spielberger state-
trait anxiety inventory.
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were splinted before 8 weeks were more likely to have
anxiety scores in the clinical range than those whose babies
were left untreated (RR 1.60; 95% CI 1.21 to 2.12; p,0.001).
On the hip worries inventory, mothers of splinted babies
expressed significantly more worries about their baby at
8 weeks (MD 6.8; 95% CI 5.6 to 7.9; p,0.001). There were no
significant associations between splint treatment and mater-
nal depression or any aspects of parenting stress at 8 weeks.
By 1 year, there were no longer any differences between
mothers of splinted and untreated babies with respect to
anxiety scores (table 6), although hip worries remained
significantly higher in the splinted group at 1 year. Treatment
with abduction splinting remained independently and
significantly associated with hip worries score at 8 weeks
and 1 year after adjustment for random allocation, gesta-
tional age, birth weight, parity, maternal age, marital status,
and social class (data available but not shown).

DISCUSSION
These psychosocial findings complement the clinical results
of this trial9 in showing that a policy of using ultrasound has
no detectable adverse effects on the child’s hip development,
or on the mothers’ distress or her perception of the emerging
mother-child relationship.
Early splint treatment was associated with significantly

higher levels of maternal anxiety at 8 weeks, as well as more
hip worries both at 8 weeks and 1 year. Mothers of babies
splinted in the early weeks of life continued to have higher
levels of worries about hips at 1 year, despite the fact that, for
all but a few babies, treatment had ended many months
earlier.

As the ultrasound policy led to less splinting, it is
somewhat surprising that there were no beneficial effects of
imaging on maternal distress. This may reflect the fact that
differences in splinting rates between the two trial arms,
although significant, are not large enough to affect psycho-
social scores by randomised group. Alternatively, psychoso-
cial harms and benefits may both be present, but mediated
through different mechanisms which, to some extent,
balance each other out. Thus, although ultrasound may
reduce distress for reasons already discussed, it may also
increase distress because treatment decisions have to await
the results of the ultrasound.
The associations found between maternal distress and

splinting are important in confirming, in a large multicentre
study, the concerns expressed informally by parents about
splinting to clinicians and the parent support group, steps.18

It must be stressed that we cannot be sure that these are
‘‘effects’’ of splinting, as the design of this part of the study is
non-randomised; however, other demographic and obstetric
factors are unlikely to explain these associations. It appears
that mothers worry, perhaps appropriately, about hip related
issues in the splinted groups and have raised levels of
anxiety. However, some of these anxieties remain several
months after splint treatment has finished. It is encouraging,
however, to note that this group of mothers as a whole, who
have very young babies with a potentially disabling condi-
tion, do not appear to suffer other potentially serious effects
such as raised scores on a depression screening instrument,
compared with general population norms. This applies
equally to mothers of splinted and non-splinted babies. On
the other hand, about a quarter of mothers, 27% (150/555),
were assessed as having clinically significant anxiety at

Table 5 Associations between splinting and psychosocial scores at 8 weeks

Splinted before 8 weeks Not splinted before 8 weeks

N % N % p Value RR 95% CI

Anxiety in clinical range 75/222 34 67/317 21 0.00 1.60 1.21 to 2.12

No Mean SD No Mean SD p Value MD 95% CI

Anxiety scale (STAI) 222 37.3 13.2 317 33.5 10.9 0.00 3.8 1.7 to 5.9
Depression (EPDS) 222 7.8 4.7 318 7.2 4.4 0.19 0.5 20.3 to 1.3
Parenting stress total (PSI) 213 42.4 9.8 309 41.7 9.4 0.46 0.6 21.1 to 2.3
PSI sense competence 220 22.7 6.4 316 22.7 6.0 0.87 0.1 21.0 to 1.1
PSI attachment 220 9.5 2.6 316 9.7 2.6 0.48 20.2 20.6 to 0.3
PSI child moody 218 9.9 3.2 315 9.5 3.2 0.08 0.5 20.1 to 1.0
Hip worries inventory 222 30.6 7.2 319 23.8 5.9 0.00 6.8 5.6 to 7.9

MD, Mean difference; RR, relative rate; CI, confidence interval; EPDS, Edinburgh postnatal depression scale; PSI, parenting stress index; STAI, Spielberger state-
trait anxiety inventory.

Table 6 Associations between splinting and psychosocial scores at 12 months

Splinted before 8 weeks Not splinted before 8 weeks

N % N % p Value RR 95% CI

Anxiety in clinical range 35/161 22 59/252 23 0.69 0.93 0.64 to 1.34

No Mean SD No Mean SD p Value MD 95% CI

Anxiety scale (STAI) 161 33.7 10.7 252 33.8 10.8 0.94 20.1 22.2 to 2.1
Depression (EPDS) 162 6.8 4.2 254 6.9 5.1 0.80 20.1 21.1 to 0.8
Parenting stress total (PSI) 149 66.3 13.2 224 66.2 13.1 0.96 0.1 22.7 to 2.8
PSI sense competence 164 22.3 5.6 248 22.9 5.7 0.32 20.6 21.7 to 0.6
PSI attachment 164 10.5 3.0 247 10.6 2.8 0.55 20.2 20.7 to 0.4
PSI child moody 166 8.9 2.9 252 8.6 2.7 0.34 0.3 20.3 to 0.8
PSI child rewarding 166 8.8 2.7 252 8.6 2.5 0.49 0.2 20.3 to 0.7
PSI spouse 159 15.9 4.5 239 15.6 4.6 0.43 0.4 20.6 to 1.3
Hip worries inventory 169 18.6 5.1 254 17.2 5.4 0.01 1.3 0.3 to 2.4

MD, Mean difference; RR, relative rate; CI, confidence interval; EPDS, Edinburgh postnatal depression scale; PSI, parenting stress index; STAI, Spielberger state-
trait anxiety inventory.
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8 weeks. Little is known about whether postnatal anxiety has
long term adverse effects, or whether this figure reflects the
understandable and mostly short lived concerns of a group of
mothers whose babies have a potentially serious condition.
Although we could find no studies using this measure with a
large comparable sample in the early months of life, our
figures are comparable with studies of women undergoing
antenatal screening.20 23 31

It is worth noting that scores on measures tapping aspects
of the mother-baby relationship were not associated with
splinting, as measured by the PSI. It appears that splinting
may lead to worries about the baby’s hips, but does not
appear to be associated with a mother’s wider distress about
her relationship with the baby, including her enjoyment of
the child, her sense of attachment or competence as a parent,
or her negative feelings about the child. Other researchers
have speculated on the links between neonatal ill health and
the mother-child relationship, suggesting that a vulnerable
infant may attract more attentive and positive parenting, and
thus contribute to a stronger attachment relationship. It is
possible that any such effects are complex and depend on
other factors such as social context and support surrounding
the family and the birth. Thus for some mothers, it may be
that splinting leads to a closer relationship with the baby,
whereas for others it may lead to feelings of rejection, or
irritation at the circumstances of the problem. In a smaller
study, it may have been possible to measure the mother-child
relationship more directly through observation, and the
limitations of questionnaire measures for this purpose are
acknowledged.
Additional limitations of the study should be considered.

The findings may underestimate maternal distress in the first
month or so of life, as by 8 weeks, some babies had finished
splint treatment. It is plausible that distress at 12 months
may have depended to some extent on how reassuring or
otherwise were the results of the 12–14 month x ray
examination. In this pragmatic trial, it was not possible for
us to control the timing of the clinical assessment. In many
cases, however, the questionnaire assessment took place
before the 12–14 month x ray examination, making it
unlikely to have a major impact on the findings. All data
were gathered postally, as it was not possible in a large trial
to visit each mother and baby. Although the EPDS was
designed to be administered face to face, several substantial
community studies have validated the postal use of EPDS.
Moreover, response rates were very high, and we used
standardised and well known questionnaires, apart from the
infant hip worries inventory. This was designed specifically
for this trial to reflect the concerns of mothers of babies with
hip problems, after in depth pilot interviews and consultation
with users’ groups. Initial analysis of its psychometric
properties suggests that these are comparable to those of
well established instruments. An item in the 8 weeks scale
about social support was omitted from the analyses because
it showed low correlations with other items. Nevertheless,
the findings (tables 3 and 5) are unaffected by the inclusion
of this item (data not shown).
We believe that this is the first published study of the

psychosocial effects on the family of having a baby with
suspected NHI, and the first within the context of a large
multicentre, randomised controlled trial. It provides impor-
tant and novel information about maternal perceptions of
and responses to ultrasound imaging and early treatment
with abduction splinting over the first year of life. This is a
pragmatic trial, encompassing the diversity of practice for
managing babies with NHI seen in different hospital centres,
managed by different specialists, and with varying policies.
Thus the findings are likely to be generalisable beyond the
context of this trial.

Our findings suggest that maternal distress should be
taken into account when considering the value of policies
that extend the use of ultrasound imaging to all infants.
These policies have been adopted in some countries and are
likely to increase the numbers of infants offered early
treatment with abduction splinting,32 33 and therefore poten-
tially increase distress. Furthermore, they suggest that, in
screening and treatment trials for other chronic conditions, it

Summary of hip trial design and clinical results
(published in full in Elbourne et al9)

Study population: newborn infants found on routine
newborn screening examination to have neonatal hip
instability (NHI).
Eligibility: Age less than 43 days; NHI confirmed by a

senior doctor; parental consent obtained.
Design: Randomised controlled trial using central tele-

phone randomisation service.
Setting: United Kingdom and Ireland.
Assessment:
Ultrasound (US) group: assessment with ultrasound at or

after 2 weeks of age before treatment decision made.
Non-US (NU) group: no assessment with ultrasound until

after treatment decision made.
Management:
US group: immediate splinting if significant sonographic

displacement or instability in one or both hips; monitoring
with ultrasound and treatment at discretion of the responsible
clinician if minor sonographic displacement or instability
only. Hips to be splinted if persistence of abnormality beyond
8 weeks of age.
NU group: treatment decisions to be based on clinical

examination. No ultrasound to be used to guide clinical
management before treatment.
Hip radiograph at 12–14 months, and, for those with

abnormalities, repeated at 2 years.
Outcomes:
Primary: abnormal hip radiographic appearances, opera-

tive treatment, abduction splinting, and walking by 2 years.
Secondary: resource use and costs, psychosocial con-

sequences.
Analysis: Intention to treat.
Results: 629 babies (314 in US group; 315 in non-US

group) recruited from 33 centres.
Clinical effects: Radiographic information available for

91% by 12–14 months and 85% by 2 years. The groups
were comparable at trial entry. 285 babies received hip
treatment, including 248 splinted in the first 8 weeks of life.
Fewer children in the US group had abduction splinting in the
first 2 years (RR 0.78; 95% CI 0.65 to 0.94; p = 0.01).
Operative treatment was required by 21 US (6.7%) and 25
NU (7.9%) infants (RR 0.84; 95% CI 0.48 to 1.47). By
2 years, abnormal hip radiographic appearances were
identified on one or both hips of 21 US and 21 NU children
(RR 1.00; 95% CI 0.56 to 1.80). One US and four NU
children were not walking by 2 years (RR 0.25; exact 95% CI
0.03 to 2.53; p = 0.37). US infants incurred significantly
higher ultrasound costs over the first 2 years (£42 v £23,
mean difference £19, 95% CI £11 to £27); total hospital
costs were lower for US infants, but the difference was not
significant.
Conclusions: The use of US imaging in infants with screen

detected clinical hip instability allows abduction splinting
rates to be reduced, and is not associated with an increase in
abnormal hip development or higher rates of operative
treatment by 2 years of age, or significantly higher costs.
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may be helpful to take carer burden into account, in order
fully to examine costs and benefits of different policies. This
trial highlights the importance of extensive consultation with
parents and their support groups in determining relevant
outcomes for trials and in developing instruments for
measuring the psychosocial burdens associated with ultra-
sound imaging and treatment, which complement the
clinical and economic outcomes.
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Getting knotted: umbilical knots in a monochorionic monoamniotic twin pregnancy

T
rue umbilical knots occur in about 1% of
all pregnancies and are more common
with long cords, grandmultiparity, male

fetuses, polyhydramnios and monoamniotic
twins.1 Figure 1 shows complex umbilical
knotting in a monochorionic monoamniotic
twin pregnancy. Delivery was by emergency
section at 33 weeks gestation because of
fetal distress. Apgar scores were 8 and 6 at
one minute and 10 and 9 at five minutes and
arterial blood cord pH values were 7.32 and
7.28 respectively.
The single cavity of the monoamniotic

twin pregnancy allowed the separate cords to
knot around each other. Fetal movements in
utero or during the birth process may have
increased tension in the knot compromising
circulation resulting in fetal distress.1

It is a major misconception that a knotted
cord poses a major threat to the blood
supply. Despite the compound appearance
of the knots, both twins were born in good
condition. Normal Apgar scores2 and cord pH
values3 are the usual outcome as reported in
our case.
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Figure 1 Complex umbilical knotting in a monochorionic monoamniotic twin pregnancy.
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